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low-tension windings of two equal transformers giving the desired voltage ratio between the three-phase supply, i, 2, 3, and the two-phase current to be produced. The transformer cd has a tap, /, at the middle of the high-tension windings, and the transformer ab has a tap, e, so that eb is 87 per cent, of ab. When the connections are made as indicated, the low-tension currents obtained from the windings AB and CD will be of equal voltage and will have a phase difference of one-quarter period; that is they will constitute a two-phase current. As the section ae of the high-tension winding is not used in this arrangement, it can be omitted, but it is sometimes convenient to use a standard transformer with an 87 per cent, tap, as shown in the figure.
Electric Power.—In the case of a direct current or an alternating current supplying a non-inductive furnace, the product of the amperes flowing through the furnace and the voltage measured between its terminals gives the power in watts, that is the rate at which energy is being supplied to the furnace. Most furnaces are somewhat inductive, partly on account of the iron used in their construction, and when these are operated by an alternating current the inductance of the furnace causes the current to lag behind the applied voltage. Under these conditions the volt-amperes, that is, the product of the volts and the amperes, is larger than the true watts expended in the furnace. The ratio of the watts to the volt-amperes supplied to the furnace, is its "power-factor." The power-factor is usually high in electric furnaces, often over 90 per cent.; but in induction furnaces, such as the' Kjellin furnace, it is frequently much lower, sometimes as low as 60 per cent.
A low power-factor is very undesirable because, for the same power, the volt-amperes and consequently the cost of the electric generating plant will be higher than with a high power-factor.
To keep the power-factor as high as possible one should avoid carrying heavy currents through closed loops of iron, and the outward and returning conductors should be kept as close together as possible. For this reason the bus-bars carrying the current to and from a furnace are often interlaced as shown in the illustration of the Keller furnace, Fig. 96. The power-factor of a furnace is not a function of its construction merely but depends also on the frequency of the current supplied to it; low-frequency current giving a higher factor than high-frequency current. On this account 25-cycle current is often used in electric smelting in preference to 6o-cycle current.." Trans. Am, Electrochem. Soc., vo). xxi (1912), p. 397.o measured the resistivity of molten pig-iron at 1,300° C. (Trans. Electrochem. Soc., vol. viii, p. 289), and finds it to be i6Xio~6 ohms per cubic centimeter (=0.000,063 ohm per inch cube). Electric Smelting and Refining (1897 Ed.). Figs. 157, 158, aqd 165. *
